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(54) LUMINOUS FLUX MULTIPLEXING DEVICE 

(57)Abstract: 

PURPOSE: To provide the luminous flux multiplexing device which generate many 
pieces of luminous flux without making an element such as a polygon mirror large nor 
being affected by interference. 

CONSTITUTION: This lummous flux multiplexing device is equipped with a 
polarization beam splitter 30 which has a polarized light separating surface 3 1 for 
transmitting or reflecting incident luminous flux according to its polarization direction, a 
1st light source part 10 which makes plural pieces of luminous flux, having the 
polarization direction of transmission through the polarized light separating surface 3 1 , 
incident on the polarization beam splitter 30, and a 2nd light source part 20 which 
makes plural pieces of luminous flux, having the polarization direction of reflection by 
the polarized light separating surface, incident on the polarization beam splitter 30, and 
the pieces of luminous flux emitted by the 1st and 2nd light source parts are alternately 
parallel when projected from the polarization beam splitter 30. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which compounds two or more tlux of lights used as the light 
sources, such as a laser photoplotter which scans a drawing surface simultaneously according to two or more llux of lights. 
[0002] 

[Description of the Prior Ail] From the former, in order to raise a writing speed, the laser photoplotter which makes two or more 
flux of lights scan simultaneously is known. It can also raise a writing speed, so that it has many numbers, since a writing speed is 
proportional to the number of the tlux of light scanned simultaneously mostly. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the breadth width of face of the tlux of light will need to become it large that 
the pitch between each flux of light is the same, and it will be necessary to enlarge a lens, a polygon mirror, etc. to make [ more ] 
the number of the tlux of light. When a pitch is made small on the contrary, it becomes easy to be influenced on a drawing surface 
of interference. 
[0004] 

[Objects of the Invention] this invention was mentioned above -- influence [ without being made in view of the technical problem 
of the conventional technology, and enlarging elements, such as a polygon mirror, ] by interference - not receiving - it aims at 
offering the flux of light synthesizer unit which can generate many flux of lights 
[0005] 

[Means for Solving the Problem] The polarizing element which has the polarization separation side in which the flux of light 
which carries out incidence is penetrated or reflected by the polarization direction in order for the flux of light synthesizer unit 
concerning this invention to make the above-mentioned purpose attain, The 1 st light source section to which incidence of two or 
more flux of lights of the polarization direction which penetrates a polarization separation side to a polarizing element is carried 
out, In case it has the 2nd light source section to which incidence of two or more llux of lights of the polarization direction 
reflected in respect of polarization separation to a polarizing element is carried out and injects from a polarizing element, it is 
characterized by constituting so that the flux of light emitted from the 1 st and 2nd light source section may stand in a row 7 by turns. 

[0006] 

[Example] Hereafter, the example of this invention is explained. Drawing 1 shows one example of this invention, and drawing 2 
shows the scanning optical system which applied the equipment of drawing 1 . 

[0007] The equipment shown in drawing 1 has the 1 st light source section 1 0 which consists of a compound beam splitter 1 2 
which divides the beam from laser 1 1 and laser 1 1 into four, and an acoustooptic modulator 13, and the 2nd light source section 
20 which consists of laser 21, a compound beam splitter 22, and an acoustooptic modulator 23 similarly, compounds the flux of 
light from each light source section by the polarization beam splitter 30, and it is made it to carry out incidence to a lens 40. 
[0008] Incidence of the flux of light from the 1 st light source section is carried out to a beam splitter 30 as P polarization through 
1/2 wavelength plate 14, and it penetrates the polarization separation side 3 1 . Incidence of the flux of light from the 2nd light 
source section 20 is carried out to a beam splitter 30 as S polarization, and it is reflected in respect of [ 3 1 ] polarization 
separation. 

[0009] The flux of light from the 1st light source section and the flux of light from the 2nd light source section arrange the 
compounded flux of light by turns, and the pitch between the compounded flux of lights is set to one half of the pitches between 
the flux of lights of each light source section. 

[0010] Drawing 2 shows optical system, such as a LASER beam printer using the flux of light synthesizer unit shown in drawing 
J_ , or a laser photoplotter. The flux of light group compounded by the polarization beam splitter 30 penetrates the image rotator 
50, being condensed with a lens 40, and is reflected and deflected by the polygon min or 60. It converges with the ftheta lens 70 
and the flux of light group reflected by the polygon mirror 60 forms two or more spots on the image surface 80. 
[001 1 ] The image rotator 50 rotates the array direction of the flux of light, and as shown in drawing 3 . it acts so that the both 
directions of main scanning direction and the direction of vertical scanning may be made to estrange the spot group located in a 
line on a straight line on the image surface 80. 

[0012] The pitch p of the main scanning direction of the spot formed on the image surface 80 sets angle of rotation according the 
distance between spots to pO and the image rotator 50 to theta, and is set to pO and costheta. 
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[0013] Therefore, two or more scanning lines which have the pitch of pO and sintheta in the direction of vertical scanning are 
formed by one scan by modulating the tlux of light which forms each spot, shifting the timing of a time [ to be equivalent to this 
pitch p ] modulation. In addition, the diameter of a spot and a pitch are determined by the scale factor of a lens 40 and the ftheta 
lens 70. 

[0014] The following effects are acquired by one half of the pitches of a spot and the bird clapper in which Pitch p is formed ol 
the flux of light from each light source section. 

[0015] as shown in drawing 4 (a), when scanning simultaneously four spots arranged by pitch 2p, you have to scan in about 6p 
every ] excess in addition to the scan width L needed on the other hand, when scanning the spot arranged in Pitch p, an excessive 
scan can be managed with every [ about 3p ] as shown in drawing 4 (b) 

[0016] The angle of rotation omega of the polygon mirror corresponding to a scan width L sets the focal distance of ftheta lens to 
f, and is omega. = it is expressed with L/2f. On the other hand, it is deltaomega, when angle of rotation corresponding to an 
excessive scan is set to deltaomega and a pitch is 2p. It is deltaomega, when it becomes = 3 p/f and a pitch is p. = it is set to 3p/2f. 
Since possibility that a part of flux of light group will be kicked by the ridgeline 61 (refer to drawing 2 ) between fields becomes 
high so that angle of rotation of the polygon mirror for one scan becomes large, deltaomega is so desirable that it is small. If the 
pitch of the flux of light is set to one half, angle-of-rotation deltaomega of the polygon mirror for an excessive scan will also be set 
to one half, and possibility that the flux of light will be kicked by the ridgeline of a polygon mirror will become low. 
[0017] Moreover, since the polarization directions differ, even if a pitch becomes small, interference near the image surface 80 
cannot produce the adjoining flux of lights easily. 

[0018] In addition, although the above-mentioned example described only the example which combines the laser light source 
which generates one laser as the light source section, and a beam splitter, elements, such as multipoint luminescence 
semiconductor laser which can cam 7 out direct modulation of each point emitting light, can also be used. 

[0019] Moreover, it is good also as composition which divides the flux of light emitted from the common light source, and carries 

out incidence to the 1 st and 2nd light source section. 

[0020] 

[Effect of the Invention] According to this invention, as explained above, the polarization direction is changed, incidence of the 
flux of light of each plurality generated from the two light source sections is carried out to a polarization beam splitter, and since it 
constituted so that the flux of light from the different light source might arrange by turns, the pitch between the flux of lights can 
be made small, without being influenced by interference. 
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